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(54) COOLING DEVICE FOR MARINE ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately cool oil in simple 
constitution by interposing an oil cooler on the way of a cooling water 
discharge pipe, in the cooling device of a marine engine in which water 
outside a hull is taken in as cooling water and fed to the engine, and 
discharged outward through the cooling water discharge pipe after cooling the 
engine. 

SOLUTION: This engine 100 driving a jet propulsion machine is provided 
with a first cooling water pipe 1 1 introducing cooling water taken from the 
nozzle of the jet propulsion machine on the stern part, and the extreme end 
part of the cooling water pipe 1 1 is connected to the inlet of a cooling water 
passage formed on an exhaust manifold 1 3 through cooling water feed pipes 
12. Cooling water from the exhaust manifold 13 enters a cylinder head 19 
through a cooling water pipe 1 5, the cooling water therefrom is fed to the 
cooling water passage 43 of an exhaust pipe 4 1 of douplex pipe construction. 
Thereafter the cooling water is fed to an oil cooler 5 1 through a cooling water 
pipe 25, and the cooling water discharged from the oil cooler 5 1 is discharged 
outside the ship through a cooling water pipe. 
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2.**** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



Drawing 1 



Drawing 2 



Drawing 3 



Drawing 4 



Drawing 5 



Drawing 6 



Drawing 7 



Drawing 8 



Drawing 1 is the partial notch side elevation of the stern section of the ship which applied this invention. 



It is the front view showing the engine-coolant network which shows the operation gestalt of this invention. 
It is the right side view of drawing 2 . 
It is the plan of drawing 2 . 
It is the left side view of drawing 2 . 
It is the rear view of drawing 2 . 

It is drawing of longitudinal section of an exhaust manifold part. 
It is the explanatory view of the fuel system in a two-set credit engine. 
Description of Notations] 

1 Cylinder Body 

2 Cylinder Head Cover 

3 Inlet Pipe 

10 Oil Pan Mechanism 

11 1 2 1 st cooling water tubing (cooling water supply pipe) 
13 Exhaust Manifold 

1 9 Cylinder Head 

1 5 2nd Cooling Water Tubing 

22 3rd Cooling Water Tubing (Cooling Water Exhaust Pipe) 
25 4th Cooling Water Tubing (Cooling Water Exhaust Pipe) 
27 5th Cooling Water Tubing (Cooling Water Exhaust Pipe) 
41 Exhaust Pipe 
51 Oil Cooler 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cooling system of the engine for vessels. 
[0002] 

[Description of the Prior Art] The configuration supplied also to the exhaust pipe is used for it while supplying the conventional 
engine for vessels to the engine body as an engine cooling system by using as cooling water the water attracted from the outside of 
a hull. 
[0003] 

[Problem(s) to be Solved by the Invention] When a four stroke cycle engine is adopted as the above-mentioned engine for vessels, 
an oil pan mechanism will be attached to an engine, but in case the oil from this oil pan mechanism is supplied to an engine, it is 
necessary to cool to optimal temperature with a cooling means. When the water attracted from the outside of a hull as cooling 
water for cooling of this oil is used, since cold, always fresh water will be supplied, oil becomes supercooling and cooling water 
has the problem that an engine lubrication function is not fully achieved. Therefore, although the cooling system for it is needed 
for cooling oil to optimal temperature, when a cooling means is established independently, there is a problem that structure 
becomes complicated and an installation cost becomes expensive. 

[0004] This invention is made in order to solve such a conventional technical problem, and it offers the cooling system of the 

engine for vessels which can cool oil proper with an easy configuration. 

[0005] 

[Means for Solving the Problem] Invention of claim 1 makes an oil cooler intervene in the middle of the above-mentioned cooling 
water exhaust pipe in the cooling system of the engine for vessels equipped with the cooling water supply pipe which uses the 
water of the hull exterior as cooling water, and sends it to an engine, and the cooling water exhaust pipe which discharges the 
cooling water supplied to the engine to the exterior of the engine bay in which an engine is held. 

[0006] invention of claim 1 - a cooling water exhaust pipe - on the way - since it was alike and the oil cooler was made to 
intervene, the water which cools an engine and is discharged to the exterior of an engine bay is used as cooling water of an oil 
cooler --********-- an oil cooler - it is not necessary to establish an independent cooling means, and the configuration of a 
cooling means becomes easy. Moreover, since the cold fresh water of the hull exterior is not directly sent to an oil cooler, and it is 
sent after cooling and carrying out the temperature up of the engine, the supercooling of oil can be prevented certainly. 
[0007] Invention of claim 2 is set in the configuration of above-mentioned claim 1 . The above-mentioned cooling water supply 
pipe The 3rd cooling water tubing which sends the above-mentioned cooling water exhaust pipe to the cooling water path which 
formed the cooling water from a cylinder body in the exhaust pipe while constituting from the 2nd cooling water tubing which 
sends the water of the hull exterior to the cylinder body which consists of a cylinder body and the cylinder head, It constitutes from 
the 4th cooling water tubing which sends some cooling water from the above-mentioned exhaust pipe to an oil cooler, and the 5th 
cooling water tubing which discharges the cooling water from the above-mentioned oil cooler to the exterior of an engine bay, and 
it constitutes so that the remainder of the cooling water from the above-mentioned exhaust pipe may be mixed with the exhaust 
gas which flows the inside of an exhaust pipe. 

[0008] In addition, you may make it discharge to the exterior of an engine bay, without carrying out opening of the down-stream 
edge of the 5th cooling water tubing to the down-stream edge of an exhaust pipe, and, of course, cooling water flowing most 
inside of an exhaust pipe, when cooling water is directly discharged to the exterior of an engine bay by turning the down-stream 
edge of the 5th cooling water tubing to the exterior (a pump house also being included) of an engine bay, and carrying out 
opening. 

[0009] In invention of claim 2, since most cooling water from an oil cooler is discharged by the exterior of an engine bay, without 
flowing the inside of an exhaust pipe, the cooling water which carried out the temperature up through the oil cooler is not mixed 
into exhaust gas from the cooling water path in an exhaust pipe, and it does not spoil the cooling engine performance of exhaust 
gas. The exterior of the engine bay which discharges the cooling water from the above-mentioned oil cooler is a concept including 
a pump house, and you may make it discharge overboard not only through when discharging cooling water overboard directly, but 
a pump house. A pump house is the space surrounded by the hull ship side plate and the ship's-bottom plate, and the space of the 
stern section where the engine bay was divided by the septum is said here. 

[0010] While invention of claim 3 constitutes the water of the hull exterior from the 2nd cooling water tubing sent to the cylinder 
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body which consists of a cylinder body and the cylinder head, the above-mentioned cooling water supply pipe The 6th cooling 
water tubing which sends the cooling water from a cylinder body for the above-mentioned cooling water exhaust pipe to an oil 
cooler, It constitutes from the 7th cooling water path which sends the cooling water from the above-mentioned oil cooler to the 
cooling water path formed in the exhaust pipe, and the inside of an exhaust pipe is mixed with the flowing exhaust gas, and some 
cooling water [ at least ] which flows this cooling water path is discharged from down-stream edge opening of an exhaust pipe to 
the exterior of an engine bay. 

[001 1] In addition, you may make it discharge the remainder of the cooling water which flows the above-mentioned cooling water 
path to the exterior of an engine bay with a cooling water hose, without mixing exhaust gas. 

[00 1 2] Since it constituted from invention of claim 3 at the 7th cooling water path sent to the 6th cooling water tubing which 
sends the cooling water from a cylinder body for a cooling water exhaust pipe to an oil cooler, and the cooling water path which 
formed the cooling water from the above-mentioned oil cooler in the exhaust pipe While all the cooling water sent to the cylinder 
body will be sent to an oil cooler, all the cooling water sent to the oil cooler will be sent to the cooling water path of an exhaust 
pipe, and it can frilly perform cooling of an oil cooler and an exhaust pipe. The exterior of the engine bay which discharges the 
cooling water from the above-mentioned oil cooler is a concept including a pump house, and you may make it discharge 
overboard not only through when discharging cooling water overboard directly, but a pump house. 

[00 1 3] He is trying for cooling water tubing of the above 1 st to take in water with the pressure of passage out of the passage of a 
jet screw in invention of claim 4. 

[0014] In invention of claim 4, since the feed pump of the cooling water to an oil cooler is omitted by using the pressure of the 

passage of a jet screw, the configuration of a cooling means can be simplified more. 

[0015] 

[Embodiment of the Invention] For the partial notch side elevation of the stern section of the ship by which drawing 1 applied this 
invention, the front view showing the engine-coolant network drawing 2 indicates the operation gestalt of this invention to be, and 
drawing 3 , the right side view of drawing 2 and drawing 4 are [ the left side view of drawing 2 and drawing 6 of the plan of 
drawing 2 and drawing 5 ] the rear view of drawing 2 . 

[0016] The jet screw 6 is installed in the stern ship's-bottom section of a hull 100, an impeller 61 is arranged all over the passage 
63 of mis jet screw 2, and he is trying to generate driving force in drawing 1 by introducing water from the water inlet 62 of a 
ship's bottom, accelerating in the part of a nozzle 64, and injecting water to stern back by carrying out the rotation drive of that 
impeller shaft 60 with an engine 101. Moreover, he takes out the water with which it was pressurized in the nozzle 64 with the 1 st 
cooling water tubing (cooling water supply pipe) 1 1 , and is trying to supply the below-mentioned exhaust manifold 1 3 from the 
cooling water supply pipe (branch pipe of a pair) 1 2. 

[00 1 7] In drawing 2 - drawing 7 , an engine 1 00 is a water cooling type four-cycle 4-cylinder mold, the configuration which 
arranged four gas columns in the cross direction of a hull is adopted, the inhalation-of-air path 3 is connected to the cylinder head 
19 on a cylinder body 1, a cylinder-head cover 2 is attached in the cylinder head 19 bottom, and the oil pan mechanism 10 is 
attached in the lower part of a cylinder body 1 . 

[0018] An engine 100 is equipped with the 1st cooling water tubing 1 1 which introduces into an exhaust manifold 13 the cooling 
water taken in from the nozzle 64 of the jet screw 6 of the stern section as shown in drawing 2 , and the point of this 1 st cooling 
water tubing 1 1 is connected to the inlet port of the cooling water path formed in the exhaust manifold 1 3 through the cooling 
water supply pipe 1 2. the 2nd cooling water tubing (ejection tubing) 1 5 which sends the cooling water from an exhaust manifold 
1 3 to the outlet of the cooling water path formed in this exhaust manifold 1 3 at the cooling water path of a cylinder body 1 shows 
drawing 2 -5 - as - the bow from the outlet 14 of a cooling water path - it is drawn by the sense horizontal direction, and as 
shown in drawing 3 and 5, after that point is prolonged in the port side from a starboard, it descends and is connected to the inlet 
1 6 of the side face of the port side of a cylinder body 1 . from this cylinder body 1 , a water cooled jacket follows the water cooled 
jacket of the cylinder head 1 9, as shown in drawing 4 and 6 from the cylinder head 1 9, the 3rd cooling water tubing (cooling 
water exhaust pipe) 22 is drawn from the derivation opening 2 1 , and it turns up from a stern side — having — a starboard - a bow 
- it is drawn by the sense horizontal direction, and that point is turned up again and connected to the inlet 23 of the base of an 
exhaust pipe 41. 

[0019] The above-mentioned exhaust pipe 41 is constituted by the double pipe structure which consists of an inner tube and an 
outer tube, and the cooling water path (cooling water exhaust pipe) 43 is constituted between the inner tube and outer tube. And 
the above-mentioned inlet 23 is formed in the upper edge of the cooling water path 43 of this exhaust pipe 4 1 , and from it, as 
shown in drawing 2 , and 3, 4 and 5, the 4th cooling water tubing (cooling water exhaust pipe) 25 is drawn from the derivation 
opening 24 of a downstream. After the point of this 4th cooling water tubing 25 is prolonged in the port side from a starboard, it 
connects with the inlet 26 of the oil cooler 51 (with an oil filter 50) which it descended and was installed in the lower part of the 
port side of a cylinder body 1 , and from this oil cooler 5 1 , the 5th cooling water tubing (cooling water exhaust pipe) 27 is drawn, 
and that point is carrying out opening of it overboard, the interior of a ship which is open for free passage to the outer space of 
hulls, such as what [ not only ] is carrying out opening to opening from the ship side plate of a hull directly to the method of 
outside overboard [ which is said here ] but a pump house, - it is the concept included also when making space carry out 
opening. 

[0020] The above-mentioned exhaust manifold 1 3 is attached in the cylinder head 1 9 through the connection member 90, as 
shown in drawing 7 , and these members of each other are connected with the bolt which is not illustrated. Between this 
connection member 90 and cylinder head 19, a gasket 91 intervenes and the seal is carried out. The above-mentioned connection 
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member 90 consists of plates, the cooling water path 94 which consists of a crevice which carries out opening to an exhaust 
manifold 13 side is formed, the opening A which carries out opening to the flank of the connection member 90 is formed in a part 
of this cooling water path 94, and the cooling water introduction tubing 12 for supplying cooling water to the cooling water path 
94 from the exterior through this opening is formed. The configuration in the edge by the side of the exhaust manifold 13 of the 
above-mentioned cooling water path 94 (contact side which contacts an exhaust manifold 1 3) is formed so that it may agree with 
the configuration of the edge by the side of the connection member 90 of the cooling water path 52 of an exhaust manifold 13. 
[0021] Moreover, it is constituted so that it comes to form the cooling water path 52 in the perimeter of the flueway 53 of an 
exhaust manifold 1 3, and opening of the inlet-port side edge section of this flueway 53 may be carried out to the location which 
counters with the outlet section of the flueway 40 of the above-mentioned cylinder head 1 9, it may turn into opening with the 
single other end of a flueway 53 and it may be open for free passage to the flueway 42 of an exhaust pipe 4 1 . the ejection tubing 
14 for taking out the cooling water in the cooling water path 52, and sending to a cylinder body is formed near the back-wash side 
edge section of the above-mentioned cooling water path 52. Moreover, he is trying to send an exhaust pipe 41 to the water lock 
which does not illustrate the exhaust gas from the above-mentioned flueway 53 through a flueway 42, the cooling water path 43 is 
formed in the perimeter of this flueway 42, and the cooling water introduction tubing (inlet) 23 for supplying the cooling water 
from the cylinder head 1 9 to the cooling water path 43 is attached in that end section. 

[0022] He is trying to supply cooling water to the cooling water path 52 of an exhaust manifold 1 3 with the pressure of the jet 
screw 6 with the above-mentioned configuration through the cooling water tubing 1 1 and 1 2 of the cooling water supply pipe 
slack 1st from the nozzle 64 of the jet screw 6, and, for this reason, the driving means for cooling water supply is unnecessary. 
The cooling water supplied into the above-mentioned exhaust manifold 13 cools hot exhaust gas, and, subsequently to a cylinder 
body 1 , is sent with the 2nd cooling water tubing 1 5 from the upper part of an exhaust manifold 1 3 . In this cylinder body 1 , the 
water cooled jacket is following the water cooled jacket of the cylinder head 19, and when cooling water passes through the inside 
of these water cooled jackets, a cylinder body 1 and the cylinder head 19 are cooled. Thus, since cold water with the hull exterior 
fresh to the cylinder body which consists of a cylinder body 1 and the cylinder head 1 9 is not sent directly, but it is sent after 
cooling and carrying out the temperature up of the exhaust manifold 1 3, the supercooling of a cylinder body can be prevented 
certainly. 

[0023] Next, cooling water is sent to the inlet 23 of the base of an exhaust pipe 41 with the 3rd cooling water tubing 22 from the 
water cooled jacket of the cylinder head 19, the cooling water path 43 between the inner tube of an exhaust pipe 41 and an outer 
tube is supplied, and the exhaust gas in an exhaust pipe 41 is cooled. 

[0024] Next, after this cooling water is drawn with the 4th cooling water tubing 25, is sent to an oil cooler 5 1 and cools the oil in 
this oil cooler 51 from the derivation opening 24 of the downstream of an exhaust pipe 41, it is overboard emitted by the cooling 
water exhaust pipe 27. Thus, the cooling water which cooled the cylinder body will cool oil by the oil cooler 5 1 , while passing 
along the cooling water path 43 formed in the cooling water tubing 22 of the cooling water exhaust pipe slack 3rd, and an exhaust 
pipe 4 1 , the 4th cooling water tubing 25, and the 5th cooling water tubing 27. the about 80% is drawn from the derivation 
opening 24 with the 4th cooling water tubing 25, the cooling water supplied to the cooling water path 43 is sent to an oil cooler 
5 1 , and about 20 remaining% is further sent to a downstream through the cooling water path 43 between the inner tube of an 
exhaust pipe 4 1 , and an outer tube, and is made to be emitted in the back- wash side exhaust pipe 45 from the emission opening 
430 of the down-stream edge. And in case temperature is rising and the cooling water sent to an oil cooler 51 cools oil in an oil 
cooler 5 1 by cooling, respectively with an exhaust manifold 1 3, a cylinder body 1 , the cylinder head 1 9, and an exhaust pipe 4 1 
for this reason, it does not cool oil too much. Moreover, the cooling water emitted into the exhaust pipe 41 is sent to the water 
lock which was prepared in the after that style side with exhaust gas and which is not illustrated. And the cooling water which 
collected during this water lock is extruded by the pressure of exhaust gas, and is discharged in the jet pump hold room 20 1 
through exhaust pipes 41 and 45. 

[0025] Since it is discharged by the exterior of an engine bay 202, without the above-mentioned operation gestalt's corresponding 
to claim 2, and most cooling water from the above-mentioned oil cooler 5 1 flowing the inside of an exhaust pipe 41 with this 
operation gestalt, the cooling water which carried out the temperature up through the oil cooler 51 is not mixed into exhaust gas 
from the cooling water path in an exhaust pipe 4 1 , and the cooling engine performance of exhaust gas is not spoiled. 
[0026] Instead of sending directly the cooling water sent to the cylinder head 1 9 from the cylinder body 1 to an exhaust pipe 4 1 
with the 3rd cooling water tubing 22, it may send to an oil cooler 5 1 with the 6th cooling water tubing 28, and you may make it 
send delivery and the cooling water from an oil cooler 51 to an exhaust pipe 41 with the 7th cooling water tubing 29 in the 
above-mentioned operation gestalt, as the drawing 2 imaginary line shows from the cylinder head 19. Thus, also when constituted, 
since the temperature up of the cooling water sent to an oil cooler 5 1 is carried out by passing along a cylinder body 1 and the 
cylinder head 19 from an exhaust manifold 1 3, it does not cool oil too much by the oil cooler 51 . In addition, about 80% of the 
cooling water sent to the cooling water path 43 of an exhaust pipe 41 is overboard emitted through the 4th cooling water tubing 
25 with the 7th cooling water tubing 29. By flowing the cooling water path 43 between the inner tube of an exhaust pipe, and an 
outer tube further, and being emitted in an exhaust pipe 45 from the emission opening 430 of the down-stream edge, about 20 
remaining% cools the exhaust gas of the interior, and is sent to the water lock which was prepared in the after that style side and 
which is not illustrated. 

[0027] The 6th cooling water tubing 28 which the above-mentioned operation gestalt corresponds to claim 3, and sends the 
cooling water from a cylinder body for a cooling water exhaust pipe to an oil cooler 5 1 with this operation gestalt, Since it 
constituted from the 7th cooling water tubing 29 which sends the cooling water from the above-mentioned oil cooler 51 to the 
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fc> coolirrg water path formed in the exhaust pipe While all the cooling water sent to the cylinder body will be sent to an oil cooler 51 , 
all the cooling water sent to the oil cooler 5 1 will be sent to the cooling water path 43 of an exhaust pipe, and it can fully perform 
cooling of an oil cooler 5 1 and an exhaust pipe 4 1 . The exterior of the engine bay 202 which discharges the cooling water from 
the above-mentioned oil cooler 51 is a concept including a pump house 201, and you may make it discharge overboard not only 
through when discharging cooling water overboard directly, but the pump house 201 . 

[0028] In addition, although the flow of the cooling water to the cylinder body which consists of a cylinder body 1 and the cylinder 
head 1 9 illustrated only the case where it flowed from a cylinder body 1 to the cylinder head 1 9, you may make it this flow from 
the cylinder head 1 9 to a cylinder body 1 conversely with the above-mentioned operation gestalt. 

[0029] Drawing 8 is the explanatory view of the fuel system in a two-set credit engine, the single fuel tank 70 is formed to the 
engine 100 of a pair, and one pair of fuel feed system which supplies a fuel to each engine 100 is prepared mutually-independent. 
That is, the fuel ejection tubing 77 and 72 of a pair connected to the fuel pumps 8 1 and 82 of a pair is drawn from the fuel tank 
70, from each fuel pumps 81 and 82, fuel feeding pipes 83 and 84 are drawn, respectively, it connects with each above-mentioned 
engine 100, and the fuel return tubing 73 and 74 is further led to the fuel tank 70 from each engine 100. Moreover, oil separators 
75 and 76 are formed in the above-mentioned fuel ejection tubing 77 and 72, respectively. 

[0030] In the above-mentioned configuration, since the respectively mutually-independent fuel feed system is made to provide to 
each engine 100, a fuel can be supplied on the optimal conditions. Since operational status is influenced with the pressure of the 
fuel supplied when especially an engine is a fuel-injection type, respectively exact fuel supply is required to each engine 100. That 
is, by the fuel-injection formula, since he is trying to manage with the resistance welding time and fuel injection pressure of an 
injector, the injection quantity of a fuel needs to set up the supply pressure of a fuel correctly. Therefore, if it is made the 
configuration which carries out branching supply of the fuel with a branch pipe by the single fuel feed system at each engine 1 00, 
it will be hard to perform optimal supply, but if a fuel feed system is made to provide every engine 100 as mentioned above, a fuel 
can be supplied on the respectively optimal conditions for each engine 100. 
[0031] 

[Effect of the Invention] invention of claim 1 - a cooling water exhaust pipe « on the way - since it was alike and the oil cooler 
was made to intervene, the water which cools an engine and is discharged to the exterior of an engine bay is used as cooling water 
of an oil cooler — ******** - an oil cooler — it is not necessary to establish an independent cooling means, and the configuration 
of a cooling means becomes easy. Moreover, since the cold fresh water of the hull exterior is not directly sent to an oil cooler, and 
it is sent after cooling and carrying out the temperature up of the engine, the supercooling of oil can be prevented certainly. 
[0032] In invention of claim 2, since most cooling water from an oil cooler is discharged by the exterior of an engine bay, without 
flowing the inside of an exhaust pipe, the cooling water which carried out the temperature up through the oil cooler is not mixed 
into exhaust gas from the cooling water path in an exhaust pipe, and it does not spoil the cooling engine performance of exhaust 
gas. 

[0033] Since it constituted from invention of claim 3 at the 7th cooling water path sent to the 6th cooling water tubing which 
sends the cooling water from a cylinder body for a cooling water exhaust pipe to an oil cooler, and the cooling water path which 
formed the cooling water from the above-mentioned oil cooler in the exhaust pipe While all the cooling water sent to the cylinder 
body will be sent to an oil cooler, all the cooling water sent to the oil cooler will be sent to the cooling water path of an exhaust 
pipe, and it can fully perform cooling of an oil cooler and an exhaust pipe. 

[0034] In invention of claim 4, since the feed pump of the cooling water to an oil cooler is omitted by using the pressure of the 
passage of a jet screw, the configuration of a cooling means can be simplified more. 



[Translation done.] 



4 of 4 



6/23/04 4:20 PM 



